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CALAIS LNG
VERNAL POOL EVALUATION PLAN

Survey Methodology

1.0. Introduction

The goal of the vernal pool survey was to identify all vernal pools, as well as those defined as Significant (as
defined by Chapter 335, Section 9 of the MEDEP regulations and modified by LD 1952, “An Act to
Streamline the Administration of Significant Vernal Pool Habitat Protection”) that may be impacted by
construction of the proposed Terminal or Pipeline.

2.0. Proposed Vernal Pool Survey Methodology

Vernal Pool Assessment Study methods were developed pursuant to Chapter 335, Section 9 of the Maine
Significant Wildlife Habitat Rules

Phases of the Vernal Pool Assessment Study are described below.

1. Reconnaissance

An initial site visit was conducted by VHB biologists during the week of April 14, 2008. The multiple
purposes of the visit included locating the project area, identifying access points, observing amphibian
chorusing and egg-laying, and performing general reconnaissance activities.

At the time of the initial visit, amphibian observations were challenging, due to a remaining two-foot
snowpack. Consequently, a second reconnaissance visit was conducted during the week of April 28.

2. Identify an Optimal Survey Window

This year’s severe winter weather appears to have moved the breeding season later than normal. This
unusual weather also may be responsible for what was observed to be relatively low wood frog reproduction
and relatively high spotted salamander reproduction. For this reason, the recommended survey window, as
described in the regulations, required adjustment.

The final timeframe for the amphibian survey was between April 30 and May 30, 2008. To accommodate for
the suspected later annual hatch, all sites visited prior to May 12 were surveyed a second time for additional
salamander egg masses.

3. Conduct Wood Frog Survey

Approximately two weeks after the peak of wood frog chorusing, the survey was initiated. VHB biologists
located potential vernal pools throughout the project area, including the Terminal Site, Mitigation Site, and
Pipeline Corridor. Wood frog egg masses were counted and each pool was evaluated for the following
criteria:

" Presence of fish and a permanent inlet or outlet. Pools with fish or either a permanent inlet or
outlet were excluded as SVPs (Chapter 335, Section 9; LD 1952). Pools without fish or a
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permanent inlet or outlet were considered to be candidate pools for SVP designation. Beaver
impoundments were assumed to support fish.

" Number of wood frog egg masses. Pools with 40 or more egg masses constituted SVPs
(Chapter 335, Section 9).

" Presence of fairly shrimp or rare, threatened, or endangered (RTE) species.

Pools surveyed following wood frog hatch were evaluated based on egg mass remains as well as wood frog
tadpole densities in relation to pool size. Natural pools with common wood frog tadpoles and either ½ of the
SVP criteria for salamander egg masses or estimated to be >100 square feet were considered for SVP
status, natural pools had significance based on wood frog tadpole density if eggs had hatched out at the
time of the visit.

On the Terminal Site, all 330 acres were surveyed for vernal pools. On the pipeline route, a 575 foot wide
corridor was surveyed (250 feet on either side of the 75 foot construction corridor) where the pipeline
passes through undisturbed land.

4. Conduct Salamander Survey

Following the completion of the Wood Frog Survey, all suspected vernal pools were revisited to observe
salamander abundance and production. During this Salamander Survey, egg masses from spotted and
blue-spotted salamanders were counted. If 20 or more spotted salamander egg masses or 10 or more
blue-spotted salamander egg masses were observed, the pool was identified as a possible SVP and
documented on the April 2008 SVP form. The presence of fairy shrimp within a pool and/or observed habitat
use by RTE species also qualify pools of natural origin as SVPs.

5. Conduct Fairy Shrimp Survey

Pools were sampled for the presence of fairy shrimp during both the Wood Frog Survey and during the
Salamander Survey. Sampling involved sweeping the water column with dip nets in sunny portions of the
pool. No fairy shrimp were observed in any of the pools involved in this study.

6. Monitor for State-listed Rare, Threatened, or Endangered Species

Field biologists made observations during every visit to identified vernal pools in order to assess the
presence of or potential use by state-listed RTE species. The wood turtle (Clemmys insculpta) was the only
special status species found in the vicinity of the project area. In the state of Maine, the Department of
Inland Fisheries and Wildlife lists the wood turtle as a “Species of Special Concern.” More detailed
discussion of wood turtle distribution and habitat within the project area can be found in Resource Report
Section 3.4.

7. 2009 Additional Field Work

In the spring of 2009 (i.e., April 28th to May 30th), VHB biologists surveyed additional areas where the
proposed pipeline corridor route had been modified (by route variation and corridor widening) and to
recheck several vernal pools identified in 2008. During the 2009 field work, VHB biologists identified two
additional vernal pools along the pipeline. Also, the pipeline route was shifted in various locations to avoid
impacts several vernal pools, some of which were identified as significant. Table 2 highlights the pools that
are no longer within 250’ from the existing construction corridor, but have upland habitat (750’ buffer)
impacted by the project. Additionally, the status of a total of eight vernal pools identified in 2008 was
modified based on new data/observations collected in 2009:
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" Five (5) of the potential vernal pools identified in 2008 were upgraded to vernal pools in 2009
based on presence of vernal pool indicator species.

" Two (2) of the 2008 vernal pools revisited in 2009 were determined to not meet the criteria for
a vernal pool due to their disturbed nature.

" One (1) of the 2008 vernal pools was down-graded to a non-vernal pool as a result of the 2009
field work.
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Representative Vernal Pool Photos, Calais, ME
VP-1 – Terminal Site
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Representative Vernal Pool Photos, Calais, ME
VP-2 – Terminal Site
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Representative Vernal Pool Photos, Calais, ME
VP-3 – Terminal Site
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Representative Vernal Pool Photos, Calais, ME
VP-1 – Mitigation Site
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EcfXk`e^!fi!jlYd\i^\[!XhlXk`Zj!&\,^,!nXk\i!c`c`\j*!

nXk\i!j_`\c[*!gfe[!n\\[j*!YcX[[\infik'
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Rebefne
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EXleXc!`e[`ZXkfij!&Z_\Zb!Xcc!k_Xk!Xggcp'8
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P`^eXkli\!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!CXk\

H!_\i\Yp!Z\ik`]p!k_Xk!k_\!`e]fidXk`fe!ZfekX`e\[!`e!k_`j!i\gfik!`j!kil\!Xe[!Zfdgc\k\!kf!k_\!Y\jk!f]!dp!befnc\[^\,

@cc!jlYd`jj`fej!Xe[!jlggfik`e^![fZld\ekj!n`cc!Y\!i\kX`e\[!Yp!k_\!KX`e\!C\gXikd\ek!f]!HecXe[!E`j_\i`\j!Xe[!

T`c[c`]\,!!He]fidXk`fe!jlYd`kk\[!fe!k_`j!]fid!Xe[!XZZfdgXep`e^![fZld\ekj!`j!gXik!f]!k_\!glYc`Z!i\Zfi[,
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KKK&!<CRKTX!/RKTGRKC

*&!@1<8-6!;996!=?<@1B!5829<7->598%!EONTKNUGF!HROM!PCIG!)
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P\e[!Zfdgc\k\[!]fid!Xe[!jlggfik`e^![fZld\ekXk`fe!kf8!KX`e\!C\gk,!f]!HecXe[!E`j_\i`\j!Xe[!T`c[c`]\

F&!=KINKHKECNT!@GRNCL!;OOL!=TCTUS!?NFGR!8<;-

KK&!-DUNFCNEG!/RKTGRKC

Efi!\XZ_!`e[`ZXkfi!jg\Z`\j*!`e[`ZXk\!k_\!\oXZk!eldY\i!f]!\^^!dXjj\j*!d\k_f[!f]!m\i`]`ZXk`fe*!Xe[!Zfe]`[\eZ\!

c\m\c!]fi!\XZ_!c`]\!jkX^\,!!P\gXiXk\!Z\ccj!Xi\!gifm`[\[!]fi!j\gXiXk\!jlim\p![Xk\j,!

HLCHB@QMO!PNDBHDP

D^^!KXjj\j!&fi!X[lckj!f]!EX`ip!P_i`dg' QX[gfc\j-JXimX\

Tff[!Eif^

Pgfkk\[!PXcXdXe[\i

Acl\+jgfkk\[!PXcXdXe[\i

EX`ip!P_i`dg

#
Bfe]`[\eZ\

(K\k_f[!f]!m\i`]`ZXk`fe8!P!<!P\\e*!G!<!GXe[c\[*!N!<!N_fkf^iXg_\[ ((Bfe]`[\eZ\!c\m\c!`e!fYj\imXk`fe8!/<!;4.$*!0<!4.+73$*!1<!=73$

Bfe]`[\eZ\

((BJ!+!Bfe]`[\eZ\!c\m\c!`e!fYj\imXk`fe8!/<!;4.$*!0<!4.+73$*!1<!=73$

@kke8!!S\ieXc!Nffcj!

43.!PkXk\!Pki\\k*!AXe^fi*!KD!.22./!

QXiX,I`e^?dX`e\,^fm

(K\k_f[!f]!m\i`]`ZXk`fe8!S!<!SflZ_\i\[*!N!<!N_fkf^iXg_\[*!G!<!GXe[c\[*!P!<!P\\e

NX^\!1!f]!1

G&!3GNGRCL!/OMMGNTS!CNF'OR!9DSGRVCTKONS!OH!9TJGR!AKLFLKHG!=PGEKGS,

Q_`j!gffc!`j8 j`^e`]`ZXek efk!j`^e`]`ZXek![l\!kf8

O\m`\n\[!Yp!KCHET!!!CXk\8!!!!!!!!!!!!!!!!!!!!!!!!!!!He`k`Xcj82OR!7052A!USG!ONLX

`ejl]]`Z`\ek![XkX
[f\j!efk!d\\k!Y`fcf^`ZXc!Zi`k\i`X!Xe[-fi!

[f\j!efk!d\\k!m\ieXc!gffc![\]`e`k`fe!Zi`k\i`X,!
MO

K\k_f[!f]
S\i`]`ZXk`fe(

K\k_f[!f]
S\i`]`ZXk`fe( J\m\c(( J\m\c((

AcXe[`e^%j!Qlikc\

PNDBHDP
K\k_f[!f]!S\i`]`ZXk`fe(

BJ((

Pgfkk\[!Qlikc\

O`e^\[!Af^_Xlek\i

Tff[!Qlikc\

O`YYfe!PeXb\

Mk_\i8

G P
PNDBHDP

K\k_f[!f]!S\i`]`ZXk`fe(
BJ((

G P

Lfk\!Xep!iXi\!jg\Z`\j!XjjfZ`Xk\[!n`k_!m\ieXc!gffcj,!B_\Zb!k_\!d\k_f[&j'!f]!m\i`]`ZXk`fe!Xe[!]`cc!`e!k_\!

Zfe]`[\eZ\!c\m\c!&BJ'!]fi!\XZ_!jg\Z`\j!fYj\imXk`fe,!!MYj\imXk`fej!dljk!Y\!XZZfdgXe`\[!Yp!X!OXi\!@e`dXc!

Efid!&XmX`cXYc\!]ifd!KCHET'!Xe[!g_fkf^iXg_j!&cXY\c\[!n`k_!fYj\im\i!eXd\*!gffc!cfZXk`fe*!Xe[![Xk\',
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j`^e`]`ZXek!Ylk!ef!

cXe[fne\i!g\id`jj`fe

K&!=URVGX!0CTG#S$,!

TXj!k_\!\ek`i\!gffc!Zfdgi\_\ej`m\cp!jlim\p\[!]fi!\^^!dXjj\j>! U\j!!!!!!!!Lf

U\j!!!!!!!!LfTXj!X!jg\Z`]`Z!\]]fik!dX[\!kf!jlim\p!]fi!iXi\!jg\Z`\j>!

H]!p\j!XYfm\*!`e[`ZXk\!n_`Z_!jg\Z`\j!n\i\!kXi^\k\[8
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Representative Vernal Pool Photos, Calais, ME
VP-3 – Mitigation Site
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B`kp8 PkXk\8 V`g8

BfdgXep8

N_fe\8 DdX`c8

C&!/ONTCET!5NHORMCTKON!

D&!/RGFGNTKCLS

Nif]\jj`feXc!G\ig\kfcf^`jk!Xe[-fi!DZfcf^`jk QiX`e\[!B`k`q\e!PZ`\ek`jk

P\c]+`e]fid\[!LXkliXc`jk

Nc\Xj\!`e[`ZXk\!pfli!gif]\jj`feXc!\[lZXk`fe*!kiX`e`e^*!fi!Z\ik`]`ZXk`fe!k_Xk!hlXc`]`\j!pfl!kf!Zfe[lZk!Y`fcf^`ZXc!

jlim\pj!f]!m\ieXc!gffcj8!

Mk_\i8
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C&!6OECTKON

C\Jfid\!gX^\!Xe[!^i`[!&\,^,!.2D0'8 Qfnej_`g8

Ai`\]!j`k\![`i\Zk`fej!kf!k_\!gffc!&lj`e^!dXgg\[!cXe[dXibj'8

E&!6CNFOWNGR!/ONTCET!5NHORMCTKON

D&!7CPPKNI!<GQUKRGMGNTS,!'5!1,(45!$!3-!5.,!%!2645!),!46)2/55,+!"*.,*0!5.34,!46)2/55,+#&!

RPFP!Qfgf^iXg_`Z!KXg!fi!RPFP!LTH!KXg!&/802*...!jZXc\'!n`k_!gffc!Zc\Xicp!dXib\[,!

JXi^\!PZXc\!@\i`Xc!N_fkf^iXg_!&/8/0*...!jZXc\!fi!Y\kk\i'!n`k_!gffc!Zc\Xicp!dXib\[,!

JXk`kl[\-Lfik_`e^8 CXkld!&\,^,!L@C61'8

AiXe[!Xe[!df[\c!f]!FNP!le`k8

NX^\!/!f]!1

B_\Zb!fe\8

JXe[fne\i%j!ZfekXZk!`e]fidXk`fe!&`]!befne'

@i\!pfl!k_\!cXe[fne\i>

LXd\8

Pki\\k!@[[i\jj8 B`kp8 PkXk\8 V`g8

N_fe\8

!!!U\j!!!!!!Lf H]!ef*!nXj!cXe[fne\i!g\id`jj`fe!fYkX`e\[!]fi!k_`j!jlim\p> !!!U\j!!!!!!Lf

3;=!LOECTKON!OH!VGRNCL!POOL!&RQK*!L@C61!gi\]\ii\[,'

Nif]\jj`feXc!T\kcXe[!PZ`\ek`jk

Nif]\jj`feXc!A`fcf^`jk!&ZfeZ\ekiXk`fe8!WWWWWWWWWWWWWWWWW'

LXd\8

Pki\\k8

FNP!Bffi[`eXk\j!&Zfdgc\k\!j\Zk`fe!Y\cfn',!

Q_\!XYfm\!FNP!gf`ek!`j!Xk!k_\!Z\ek\i!f]!k_\!gffc,!&^ff[!fgk`fe'

! !

BfekXZk!He]fidXk`fe!Xe[!Zi\[\ek`Xcj!gi\m`fljcp!gifm`[\[> !!!!!Lf!&Zfdgc\k\!Xcc!f]!j\Zk`fe!/'!

!!!!!U\j!&fecp!eXd\!Xe[!g_fe\!eldY\i!i\hl`i\['

!

!

Cf\j!PSN!GXY`kXk!&gffc!)!03.%'!\ok\e[!XZifjj!XYlkk`e^!cXe[fne\i!gXiZ\c>! U\j!!!!!!!!Lf!!!!!!!!!Rebefne
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Nffc!JfZXk`fe*!Xe[!CXk\!f]!HdX^\,!!

Q_\!gffc!g\i`d\k\i!`j![\c`e\Xk\[!Yp!dlck`gc\!FNP!gf`ekj,!&Y\jk!fgk`fe'

Jfe^`kl[\-DXjk`e^8
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E&!@GRNCL!;OOL!=TCTUS!?NFGR!TJG!8CTURCL!<GSOUREGS!;ROTGETKON!-ET!#8<;-$

K&!8CTURCL!9RKIKN

P\c\Zk!k_\!gffc%j!fi`^`e8

KK&!4XFROLOIX

P\c\Zk!k_\!gffc%j!\jk`dXk\[!_p[ifg\i`f[!@LC!gifm`[\!iXk`feXc\!]fi!fg`e`fe,

N\idXe\ek! P\d`+g\idXe\ek!

&[ip`e^!gXik`Xccp!`e!Xcc!p\Xij!Xe[!

!Zfdgc\k\cp!`e![ifl^_k!p\Xij'

Dg_\d\iXc!

&[ip`e^!flk![li`e^!k_\!^ifn`e^!

!j\Xjfe!`e!dfjk!p\Xij'

B_\Zb!Xcc!n\kcXe[!kpg\j!k_Xk!Y\jk!Xggcp!kf!k_`j!gffc8

Efi\jk\[!jnXdg

P_ilY!jnXdg

N\XkcXe[!&]\e!fi!Yf^'

T\k!d\X[fn

P_Xccfn!gfe[

@YXe[fe\[!Y\Xm\i!]cfnX^\

Pcfn!jki\Xd

Ecff[gcX`e!fm\i]cfn

G\X[nXk\i!j\\gX^\

Mk_\i8!

*&!@1<8-6!;996!=?<@1B!5829<7->598

B_ffj\!k_\!Y\jk![\jZi`gkfi!]fi!k_\!g_pj`ZXc!j\kk`e^8!

HjfcXk\[!lgcXe[![\gi\jj`fe!

Ecff[gcX`e![\gi\jj`fe!

Nffc!XjjfZ`Xk\[!n`k_!cXi^\i!n\kcXe[!Zfdgc\o!

Mk_\i8!

C&!=URVGX!0CTG#S$,!

D&!AGTLCNF!4CDKTCT!/JCRCETGRKYCTKON

KXo`dld![\gk_!Xk!jlim\p8!!!!!!!.+/0"!&.+/!]k,'!!!!!!!!/0+14"!&/+1!]k,'!!!!!!!!14+4."!&1+3!]k,'!!!!!!!!=4."!&=3!]k,'

KKK&!5NLGT'9UTLGT!;GRMCNGNEX

Qpg\!f]!`ec\k!fi!flkc\k!&X!j\XjfeXc!fi!g\idXe\ek!Z_Xee\c!gifm`[`e^!nXk\i!]cfn`e^!`ekf!fi!flk!f]!k_\!gffc'8

Lf!`ec\k!fi!flkc\k

Dg_\d\iXc!`ec\k!

fi!flkc\k

N\idXe\ek!`ec\k!fi!flkc\k!&Z_Xee\c!n`k_!n\cc+[\]`e\[!YXebj!Xe[!g\idXe\ek!]cfn'!

Mk_\i!fi!Rebefne!&\ogcX`e'8!

@ggifo`dXk\!j`q\!f]!gffc!&Xk!jgi`e^!_`^_nXk\i'8!!T`[k_8!!!!!!!!!!!!!!!!!!d!!!!!!!]k!!!!!J\e^k_8!!!!!!!!!!!!!!!!!!d!!!!!!]k

NX^\!0!f]!1

@Zk`m\!Y\Xm\i!]cfnX^\Dd\i^\ek!dXij_

H]!df[`]`\[*!leeXkliXc!fi!lebefne*![\jZi`Y\!Xep!df[\ie!fi!_`jkfi`Z!_ldXe!`dgXZkj!kf!k_\!n\kcXe[8

LXkliXc!!!!!!!LXkliXc+Kf[`]`\[!!!!!!!ReeXkliXc!!!!!!!Rebefne

Ni\[fd`eXk\!jlYjkiXk\8

K`e\iXc!jf`c!&YXi\*!c\X]+c`kk\i!Yfkkfd*!fi!lgcXe[!

!dfjj\j!gi\j\ek'

K`e\iXc!jf`c!&jg_X^eld!dfjj!gi\j\ek'

Mi^Xe`Z!dXkk\i!&g\Xk-dlZb-dl['!j_Xccfn!

!fi!i\jki`Zk\[!kf![\\g\jk!gfik`fe!
Mi^Xe`Z!dXkk\i!&g\Xk-dlZb-dl['![\\g!

!Xe[!n`[\jgi\X[!

Lfenff[p!gffc!m\^\kXk`fe!`e[`ZXkfij!&Z_\Zb!Xcc!k_Xk!Xggcp'8

Q\ii\jki`Xc!efemXjZlcXi!jgg,!&\,^,!_X`iZXg!

dfjj*!cpZfgf[`ld!jgg,'

Cip!j`k\!]\iej!!&\,^,!jg`elcfj\!nff[!]\iej*!

!cX[p!]\ie*!gfcpgf[p!]\ie'

Kf`jk!j`k\!]\iej!!&\,^,!j\ej`k`m\!]\ie*!dXij_!

]\ie*!L\n!Ufib!]\ie'

Kf`jk!j`k\!mXjZlcXij!&\,^,!jbleb!ZXYYX^\*!!

a\n\cn\\[*!Ycl\!]cX^!`i`j*!jnXdg!ZXe[c\'

Pg_X^eld!dfjj!&XeZ_fi\[!fi!jljg\e[\['

T\k!j`k\!]\iej!&\,^,!ifpXc!]\ie*!Z`eeXdfe!]\ie*!

!`ek\iilgk\[!]\ie'

@hlXk`Z!mXjZlcXi!jgg,!&\,^,!g`Zb\i\cn\\[*!Xiifn_\X['

EcfXk`e^!fi!jlYd\i^\[!XhlXk`Zj!&\,^,!nXk\i!c`c`\j*!

nXk\i!j_`\c[*!gfe[!n\\[j*!YcX[[\infik'

CDNJT.675+60..6!!!.1-0.-.7

Rebefne

T\k!j`k\!^iXd`ef`[j!&\,^,!^iXjj\j*!j\[^\j*!ZXkkX`cj'

EXleXc!`e[`ZXkfij!&Z_\Zb!Xcc!k_Xk!Xggcp'8

Alcc!]if^!fi!^i\\e!]if^!kX[gfc\jE`j_!!&c`jk!jg\Z`\j!`]!befne8!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'
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P`^eXkli\!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!CXk\

H!_\i\Yp!Z\ik`]p!k_Xk!k_\!`e]fidXk`fe!ZfekX`e\[!`e!k_`j!i\gfik!`j!kil\!Xe[!Zfdgc\k\!kf!k_\!Y\jk!f]!dp!befnc\[^\,

@cc!jlYd`jj`fej!Xe[!jlggfik`e^![fZld\ekj!n`cc!Y\!i\kX`e\[!Yp!k_\!KX`e\!C\gXikd\ek!f]!HecXe[!E`j_\i`\j!Xe[!

T`c[c`]\,!!He]fidXk`fe!jlYd`kk\[!fe!k_`j!]fid!Xe[!XZZfdgXep`e^![fZld\ekj!`j!gXik!f]!k_\!glYc`Z!i\Zfi[,

S!!!!!!!!NS!!!!!!!!N

&-,0-+-)(03!'*20(.!%11.!#(3(!"1..*)3-10!$12/

KKK&!<CRKTX!/RKTGRKC

*&!@1<8-6!;996!=?<@1B!5829<7->598%!EONTKNUGF!HROM!PCIG!)

+&!9.=1<@1<!=538->?<1

P\e[!Zfdgc\k\[!]fid!Xe[!jlggfik`e^![fZld\ekXk`fe!kf8!KX`e\!C\gk,!f]!HecXe[!E`j_\i`\j!Xe[!T`c[c`]\

F&!=KINKHKECNT!@GRNCL!;OOL!=TCTUS!?NFGR!8<;-

KK&!-DUNFCNEG!/RKTGRKC

Efi!\XZ_!`e[`ZXkfi!jg\Z`\j*!`e[`ZXk\!k_\!\oXZk!eldY\i!f]!\^^!dXjj\j*!d\k_f[!f]!m\i`]`ZXk`fe*!Xe[!Zfe]`[\eZ\!

c\m\c!]fi!\XZ_!c`]\!jkX^\,!!P\gXiXk\!Z\ccj!Xi\!gifm`[\[!]fi!j\gXiXk\!jlim\p![Xk\j,!

HLCHB@QMO!PNDBHDP

D^^!KXjj\j!&fi!X[lckj!f]!EX`ip!P_i`dg' QX[gfc\j-JXimX\

Tff[!Eif^

Pgfkk\[!PXcXdXe[\i

Acl\+jgfkk\[!PXcXdXe[\i

EX`ip!P_i`dg

#
Bfe]`[\eZ\

(K\k_f[!f]!m\i`]`ZXk`fe8!P!<!P\\e*!G!<!GXe[c\[*!N!<!N_fkf^iXg_\[ ((Bfe]`[\eZ\!c\m\c!`e!fYj\imXk`fe8!/<!;4.$*!0<!4.+73$*!1<!=73$

Bfe]`[\eZ\

((BJ!+!Bfe]`[\eZ\!c\m\c!`e!fYj\imXk`fe8!/<!;4.$*!0<!4.+73$*!1<!=73$

@kke8!!S\ieXc!Nffcj!
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!dfjj\j!gi\j\ek'

K`e\iXc!jf`c!&jg_X^eld!dfjj!gi\j\ek'

Mi^Xe`Z!dXkk\i!&g\Xk-dlZb-dl['!j_Xccfn!

!fi!i\jki`Zk\[!kf![\\g\jk!gfik`fe!
Mi^Xe`Z!dXkk\i!&g\Xk-dlZb-dl['![\\g!

!Xe[!n`[\jgi\X[!

Lfenff[p!gffc!m\^\kXk`fe!`e[`ZXkfij!&Z_\Zb!Xcc!k_Xk!Xggcp'8

Q\ii\jki`Xc!efemXjZlcXi!jgg,!&\,^,!_X`iZXg!

dfjj*!cpZfgf[`ld!jgg,'

Cip!j`k\!]\iej!!&\,^,!jg`elcfj\!nff[!]\iej*!

!cX[p!]\ie*!gfcpgf[p!]\ie'

Kf`jk!j`k\!]\iej!!&\,^,!j\ej`k`m\!]\ie*!dXij_!

]\ie*!L\n!Ufib!]\ie'

Kf`jk!j`k\!mXjZlcXij!&\,^,!jbleb!ZXYYX^\*!!

a\n\cn\\[*!Ycl\!]cX^!`i`j*!jnXdg!ZXe[c\'

Pg_X^eld!dfjj!&XeZ_fi\[!fi!jljg\e[\['

T\k!j`k\!]\iej!&\,^,!ifpXc!]\ie*!Z`eeXdfe!]\ie*!

!`ek\iilgk\[!]\ie'

@hlXk`Z!mXjZlcXi!jgg,!&\,^,!g`Zb\i\cn\\[*!Xiifn_\X['

EcfXk`e^!fi!jlYd\i^\[!XhlXk`Zj!&\,^,!nXk\i!c`c`\j*!

nXk\i!j_`\c[*!gfe[!n\\[j*!YcX[[\infik'
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KK&!-DUNFCNEG!/RKTGRKC
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HLCHB@QMO!PNDBHDP

D^^!KXjj\j!&fi!X[lckj!f]!EX`ip!P_i`dg' QX[gfc\j-JXimX\

Tff[!Eif^

Pgfkk\[!PXcXdXe[\i

Acl\+jgfkk\[!PXcXdXe[\i

EX`ip!P_i`dg

#
Bfe]`[\eZ\

(K\k_f[!f]!m\i`]`ZXk`fe8!P!<!P\\e*!G!<!GXe[c\[*!N!<!N_fkf^iXg_\[ ((Bfe]`[\eZ\!c\m\c!`e!fYj\imXk`fe8!/<!;4.$*!0<!4.+73$*!1<!=73$

Bfe]`[\eZ\

((BJ!+!Bfe]`[\eZ\!c\m\c!`e!fYj\imXk`fe8!/<!;4.$*!0<!4.+73$*!1<!=73$

@kke8!!S\ieXc!Nffcj!

43.!PkXk\!Pki\\k*!AXe^fi*!KD!.22./!

QXiX,I`e^?dX`e\,^fm

(K\k_f[!f]!m\i`]`ZXk`fe8!S!<!SflZ_\i\[*!N!<!N_fkf^iXg_\[*!G!<!GXe[c\[*!P!<!P\\e

NX^\!1!f]!1

G&!3GNGRCL!/OMMGNTS!CNF'OR!9DSGRVCTKONS!OH!9TJGR!AKLFLKHG!=PGEKGS,

Q_`j!gffc!`j8 j`^e`]`ZXek efk!j`^e`]`ZXek![l\!kf8

O\m`\n\[!Yp!KCHET!!!CXk\8!!!!!!!!!!!!!!!!!!!!!!!!!!!He`k`Xcj82OR!7052A!USG!ONLX

`ejl]]`Z`\ek![XkX
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MO

K\k_f[!f]
S\i`]`ZXk`fe(

K\k_f[!f]
S\i`]`ZXk`fe( J\m\c(( J\m\c((

AcXe[`e^%j!Qlikc\

PNDBHDP
K\k_f[!f]!S\i`]`ZXk`fe(

BJ((

Pgfkk\[!Qlikc\

O`e^\[!Af^_Xlek\i

Tff[!Qlikc\

O`YYfe!PeXb\

Mk_\i8
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G P
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Zfe]`[\eZ\!c\m\c!&BJ'!]fi!\XZ_!jg\Z`\j!fYj\imXk`fe,!!MYj\imXk`fej!dljk!Y\!XZZfdgXe`\[!Yp!X!OXi\!@e`dXc!
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j`^e`]`ZXek!Ylk!ef!

cXe[fne\i!g\id`jj`fe

K&!=URVGX!0CTG#S$,!

TXj!k_\!\ek`i\!gffc!Zfdgi\_\ej`m\cp!jlim\p\[!]fi!\^^!dXjj\j>! U\j!!!!!!!!Lf
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H]!p\j!XYfm\*!`e[`ZXk\!n_`Z_!jg\Z`\j!n\i\!kXi^\k\[8
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B`kp8 PkXk\8 V`g8
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Mk_\i8
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C&!6OECTKON
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E&!6CNFOWNGR!/ONTCET!5NHORMCTKON
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JXk`kl[\-Lfik_`e^8 CXkld!&\,^,!L@C61'8

AiXe[!Xe[!df[\c!f]!FNP!le`k8

NX^\!/!f]!1

B_\Zb!fe\8

JXe[fne\i%j!ZfekXZk!`e]fidXk`fe!&`]!befne'

@i\!pfl!k_\!cXe[fne\i>

LXd\8

Pki\\k!@[[i\jj8 B`kp8 PkXk\8 V`g8

N_fe\8

!!!U\j!!!!!!Lf H]!ef*!nXj!cXe[fne\i!g\id`jj`fe!fYkX`e\[!]fi!k_`j!jlim\p> !!!U\j!!!!!!Lf

3;=!LOECTKON!OH!VGRNCL!POOL!&RQK*!L@C61!gi\]\ii\[,'

Nif]\jj`feXc!T\kcXe[!PZ`\ek`jk

Nif]\jj`feXc!A`fcf^`jk!&ZfeZ\ekiXk`fe8!WWWWWWWWWWWWWWWWW'

LXd\8

Pki\\k8

FNP!Bffi[`eXk\j!&Zfdgc\k\!j\Zk`fe!Y\cfn',!

Q_\!XYfm\!FNP!gf`ek!`j!Xk!k_\!Z\ek\i!f]!k_\!gffc,!&^ff[!fgk`fe'

! !

BfekXZk!He]fidXk`fe!Xe[!Zi\[\ek`Xcj!gi\m`fljcp!gifm`[\[> !!!!!Lf!&Zfdgc\k\!Xcc!f]!j\Zk`fe!/'!

!!!!!U\j!&fecp!eXd\!Xe[!g_fe\!eldY\i!i\hl`i\['

!

!

Cf\j!PSN!GXY`kXk!&gffc!)!03.%'!\ok\e[!XZifjj!XYlkk`e^!cXe[fne\i!gXiZ\c>! U\j!!!!!!!!Lf!!!!!!!!!Rebefne
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Nffc!JfZXk`fe*!Xe[!CXk\!f]!HdX^\,!!

Q_\!gffc!g\i`d\k\i!`j![\c`e\Xk\[!Yp!dlck`gc\!FNP!gf`ekj,!&Y\jk!fgk`fe'

Jfe^`kl[\-DXjk`e^8
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E&!@GRNCL!;OOL!=TCTUS!?NFGR!TJG!8CTURCL!<GSOUREGS!;ROTGETKON!-ET!#8<;-$

K&!8CTURCL!9RKIKN

P\c\Zk!k_\!gffc%j!fi`^`e8

KK&!4XFROLOIX

P\c\Zk!k_\!gffc%j!\jk`dXk\[!_p[ifg\i`f[!@LC!gifm`[\!iXk`feXc\!]fi!fg`e`fe,

N\idXe\ek! P\d`+g\idXe\ek!

&[ip`e^!gXik`Xccp!`e!Xcc!p\Xij!Xe[!

!Zfdgc\k\cp!`e![ifl^_k!p\Xij'

Dg_\d\iXc!

&[ip`e^!flk![li`e^!k_\!^ifn`e^!

!j\Xjfe!`e!dfjk!p\Xij'

B_\Zb!Xcc!n\kcXe[!kpg\j!k_Xk!Y\jk!Xggcp!kf!k_`j!gffc8

Efi\jk\[!jnXdg

P_ilY!jnXdg

N\XkcXe[!&]\e!fi!Yf^'

T\k!d\X[fn

P_Xccfn!gfe[

@YXe[fe\[!Y\Xm\i!]cfnX^\

Pcfn!jki\Xd

Ecff[gcX`e!fm\i]cfn

G\X[nXk\i!j\\gX^\

Mk_\i8!

*&!@1<8-6!;996!=?<@1B!5829<7->598

B_ffj\!k_\!Y\jk![\jZi`gkfi!]fi!k_\!g_pj`ZXc!j\kk`e^8!

HjfcXk\[!lgcXe[![\gi\jj`fe!

Ecff[gcX`e![\gi\jj`fe!

Nffc!XjjfZ`Xk\[!n`k_!cXi^\i!n\kcXe[!Zfdgc\o!

Mk_\i8!

C&!=URVGX!0CTG#S$,!

D&!AGTLCNF!4CDKTCT!/JCRCETGRKYCTKON

KXo`dld![\gk_!Xk!jlim\p8!!!!!!!.+/0"!&.+/!]k,'!!!!!!!!/0+14"!&/+1!]k,'!!!!!!!!14+4."!&1+3!]k,'!!!!!!!!=4."!&=3!]k,'

KKK&!5NLGT'9UTLGT!;GRMCNGNEX

Qpg\!f]!`ec\k!fi!flkc\k!&X!j\XjfeXc!fi!g\idXe\ek!Z_Xee\c!gifm`[`e^!nXk\i!]cfn`e^!`ekf!fi!flk!f]!k_\!gffc'8

Lf!`ec\k!fi!flkc\k

Dg_\d\iXc!`ec\k!

fi!flkc\k

N\idXe\ek!`ec\k!fi!flkc\k!&Z_Xee\c!n`k_!n\cc+[\]`e\[!YXebj!Xe[!g\idXe\ek!]cfn'!

Mk_\i!fi!Rebefne!&\ogcX`e'8!

@ggifo`dXk\!j`q\!f]!gffc!&Xk!jgi`e^!_`^_nXk\i'8!!T`[k_8!!!!!!!!!!!!!!!!!!d!!!!!!!]k!!!!!J\e^k_8!!!!!!!!!!!!!!!!!!d!!!!!!]k

NX^\!0!f]!1

@Zk`m\!Y\Xm\i!]cfnX^\Dd\i^\ek!dXij_

H]!df[`]`\[*!leeXkliXc!fi!lebefne*![\jZi`Y\!Xep!df[\ie!fi!_`jkfi`Z!_ldXe!`dgXZkj!kf!k_\!n\kcXe[8
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Ni\[fd`eXk\!jlYjkiXk\8
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!dfjj\j!gi\j\ek'

K`e\iXc!jf`c!&jg_X^eld!dfjj!gi\j\ek'

Mi^Xe`Z!dXkk\i!&g\Xk-dlZb-dl['!j_Xccfn!

!fi!i\jki`Zk\[!kf![\\g\jk!gfik`fe!
Mi^Xe`Z!dXkk\i!&g\Xk-dlZb-dl['![\\g!

!Xe[!n`[\jgi\X[!

Lfenff[p!gffc!m\^\kXk`fe!`e[`ZXkfij!&Z_\Zb!Xcc!k_Xk!Xggcp'8

Q\ii\jki`Xc!efemXjZlcXi!jgg,!&\,^,!_X`iZXg!

dfjj*!cpZfgf[`ld!jgg,'

Cip!j`k\!]\iej!!&\,^,!jg`elcfj\!nff[!]\iej*!

!cX[p!]\ie*!gfcpgf[p!]\ie'

Kf`jk!j`k\!]\iej!!&\,^,!j\ej`k`m\!]\ie*!dXij_!

]\ie*!L\n!Ufib!]\ie'

Kf`jk!j`k\!mXjZlcXij!&\,^,!jbleb!ZXYYX^\*!!

a\n\cn\\[*!Ycl\!]cX^!`i`j*!jnXdg!ZXe[c\'

Pg_X^eld!dfjj!&XeZ_fi\[!fi!jljg\e[\['
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Rebefne

T\k!j`k\!^iXd`ef`[j!&\,^,!^iXjj\j*!j\[^\j*!ZXkkX`cj'
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